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INTRODUCTION

• The most common tumor occurring in the adult eye is a secondary metastatic tumor. 

• This generally presents as a choroidal mass, disseminated from a carcinoma elsewhere in the body.

• The most common intraocular site for metastatic tumors is the posterior choroid, owing to its rich blood supply.

• Lymphoma can affect a single ocular tissue or multiple tissues, from the ocular adnexa to various parts of the eye, and 

there may be systemic involvement.

• Ocular involvement in leukemia is frequent and most commonly manifests clinically as retinal hemorrhages and cotton-

wool spots.



• Ocular metastases have been described as the most common intraocular tumor in adults .

• As  long-term survival rates for patients with primary systemic malignancies continue to improve and the incidence of 

intraocular and orbital metastatic disease increases, so will the need for prompt recognition and appropriate diagnostic 

and therapeutic management by the ophthalmologist. 



Metastases to the eye are being diagnosed with increasing frequency for various reasons, including:

1. Increased incidence of certain tumor types that metastasize to the eye (eg, breast, lung).

2. Prolonged survival of patients with certain cancer types (eg, breast cancer).

3. Increased awareness among medical oncologists and ophthalmologists of the pattern of metastatic disease.



MECHANISM OF METASTASIS TO THE EYE

• The posterior choroid, with its rich vascular supply, is the most common site of intraocular metastases; it is affected 10–

20 times as frequently as the iris or ciliary body. 

• The retina and optic nerve head, which are supplied by the single central retinal artery, are rarely the sole site of 

involvement.



• Bilateral ocular involvement has been reported in approximately 25% of cases of metastatic disease, and multifocal 

involvement is frequently seen within an eye. 

• Many patients with ocular metastases also have concurrent central nervous system) and other metastases. 

• Ocular metastatic lesions are sometimes found before a primary tumor is detected; this most often seen with lung 

adenocarcinoma.



ANTERIOR SEGMENT: IRIS AND CILIARY BODY

• Metastases to the iris and ciliary body usually appear as 

gray-white to tan-pink gelatinous nodules .

• Metastases to the anterior uvea may include the following 

clinical features:

1. Iridocyclitis (sometimes before the tumor becomes clinically 

evident)

2. Secondary glaucoma

3. Iris neovascularization (rubeosis iridis)

4. Hyphema

5. Irregular pupil

6. Pseudohypopyon
Metastatic tumor in the iris with
associated hyphema (arrow).



• Anterior segment tumors are best evaluated with slit-lamp

• Biomicroscopy coupled with gonioscopy. 

• High-frequency ultrasonography (eg, ultrasound biomicroscopy) may quantify tumor size and anatomical relationships.



POSTERIOR SEGMENT: CHOROID, RETINA AND OPTIC 
NERVE

• With tumors in the posterior pole, patients commonly 

report painless loss of vision. 

• Indirect ophthalmoscopy may reveal an exudative retinal 

detachment associated with a placoid or “lumpy bumpy” 

amelanotic tumor mass

Multiple metastatic lesions in the choroid. Note the 
pale-yellow color, “lumpy bumpy” configuration, and 
shallow subretinal fluid (arrowheads).



• The mushroom configuration seen in primary choroidal melanoma from invasion

• Through bruch membrane is rarely present in uveal metastase. 

• The retina overlying the metastasis may appear opaque and often can detach because of the accumulation of subretinal

fluid. 

• Rapid tumor growth with necrosis and uveitis are occasionally seen. 

• Dilated epibulbar vessels may be seen in the quadrant overlying the metastasis.



Metastases to the optic:

• May produce edema of the optic nerve head, decreased vision, and visual field defects. 

• Because metastases may involve the parenchyma or the optic nerve sheath, magnetic resonance imaging (mri) and 

ultrasonography may be valuable in detecting the presence of additional lesions and identifying their location.

Metastases to the retina,

• Which are quite rare, appear as white non cohesive lesions, often distributed in a perivascular location suggestive of cotton-wool 

because secondary vitreous seeding of tumor cells, these metastases sometimes resemble retinitis rather than a tumor. 

• Vitreous aspirates for cytologic studies may confirm the diagnosis



. Thus, any patient with an amelanotic fundus mass suspected of being a metastatic focus should be referred for a thorough 

systemic evaluation, including imaging of the breast, chest abdomen, and pelvic.

 Fine-needle aspiration biopsy  of the choroidal lesion may be helpful in rare cases when the diagnosis cannot be 

established by noninvasive procedures.



Metastatic lung carcinoma involving the 
macula. Vision was reduced to finger
counting.

Vitreous aspirate from the same eye, showing
clumping of tumor cells that is characteristic of 

carcinoma.



DIRECT INTRAOCULAR EXTENSION

• In contrast to intraocular metastases, direct extension of extraocular tumors into the eye is rare because the sclera is 

usually an effective barrier to such invasion. intraocular extension

• Occurs most commonly with conjunctival squamous cell carcinoma and less frequently.

• With conjunctival melanoma and basal cell carcinoma of the eyelid.



PRIMARY TUMOR SITES

The most common primary tumors to metastasize to the eye were :

 Breast (47%), 

 Lung (21%), 

 Gastrointestinal tract (4%). 

 In females, the breast is the most common primary tumor site; in males, the lung.



OTHER DIAGNOSTIC FACTORS

• One of the most important diagnostic factors in the evaluation of suspected ocular metastatic tumors is a 

history of systemic malignancy

• At the time the ocular metastasis is diagnosed, most patients have a known systemic malignancy, although the 

interval between the diagnosis of the primary tumor and that of the ocular metastasis can be many years 

patients with an ocular metastatic lesion have an unknown primary tumor at the time of the ocular diagnosis. 

• This is especially true of patients with ocular metastasis from lung cancer.



HOW TO DIAGNOSIS PATIENT WITH OCULAR 
METASTASIS 

The steps involved in making an accurate diagnosis include:  

1. Taking a thorough medical history,

2. Performing a careful ocular examination,

3. Using ancillary ophthalmic tests. 

4. Review of patient medical records, including:

 Previous pathology reports, may be necessary to determine the origin of metastatic tumors. 

 In a minority of cases, biopsy of the lesion may be needed to make the diagnosis of metastatic tumor rather than 

primary intraocular tumor.



TREATMENT

• The goal in ophthalmologic management of ocular metastases is preservation or restoration of vision whenever possible 

and palliation of pain. 

• All treatment should be coordinated with the patient’s primary oncologists and should reflect the goals of the care plan. 

indications for treatment include :

1. Decreased vision.

2.  Pain,.

3. Diplopia.

4. Severe ocular proptosis. 

the patient’s age and health status and the condition of the fellow eye are also critical in the decision-making process.



PROGNOSIS

• Diagnosis of the  ocular metastasis is typically associated with a poor prognosis for survival

because widespread dissemination of the primary tumor has usually occurred. 

• Overall, the average survival of patients with ocular metastases is less than 1 year. the 5-year

• Survival. rate in patients with metastatic ocular disease in the setting of breast cancer is approximately 25% across 

studies. 

• Shorter survival time is typically seen in patients with ocular metastases from lung carcinoma, with about half of patients 

deceased at 1 year.



LYMPHOID TUMORS

• Ocular lymphomas are most often of a non-hodgkin B-cell type; in rare cases, they are T cell in origin.

involvement ocular lymphomas are classified as primary intraocular lymphomas (PIOL also known as primary vitreoretinal 

lymphomas PVRL.

1. Primary uveal lymphomas.

2. Primary ocular adnexal lymphomas.

3. Secondary lymphomas from systemic disease. 

4. PIOL is the most aggressive type of lymphoma involving the eye and is often associated with primary central nervous 

system lymphoma 



PRIMARY UVEAL LYMPHOMA

 Many cases of uveal lymphoid infiltration, formerly known as reactive lymphoid hyperplasia, are now recognized as low-

grade B-cell marginal zone mucosa-associated lymphoid tissue

MALT) lymphomas of the uveal

 Typically present in patients in the sixth decade of life, 

 Can occur in any part of the uveal tract.



CLINICAL EVALUATION

 Painless, progressive vision loss. 

 Ophthalmoscopically, the presence of multifocal creamy-

yellow amelanotic choroidal lesions tends to be most 

helpful in establishing the diagnosis; similar lesions may be 

seen in PIOL, although those lesions are located between 

RBE thee and bruch membrane and not in the choroid. 

 Associated subretinal fluid is seen in some eyes, 

 Diffuse uveal thickening is common. 

 Secondary glaucoma may be present. 

 Proptosis of the affected eye may occur in a small 

proportion of patients who develop simultaneous episcleral

orbital infiltration.

multifocal creamy yellow amelanotic

choroidal lesions are seen 

ophthalmoscopically

(arrows).



This rare disorder is characterized pathologically by localized or diffuse infiltration of the uveal tract by relatively mature 

lymphoid cells. 

Differential diagnosis, this condition can simulate:

1. Posterior uveal melanoma, 

2. Metastatic uveal carcinoma, 

3. Sympathetic ophthalmia, vogt-koyanagiharada.,yndrome.

4. Posterior scleritis.



IMAGING

 Fluorescein angiography .

 ICG angiography provides superior characterization. classically, multiple scattered hypocyanescent lesions are present, 

which correspond to the area of choroidal infiltration.. OCT, specifically EDI OCT,

 Reveals placoid or irregular lesions and thickening of the inner choroid, often associated with subretinal fluid .

 B-scan ultrasonography, the modality of choice for evaluation of choroidal lymphoma,

 Typically reveals diffuse, homogenous choroidal thickening with associated secondary retinal detachment.

 A pathognomonic feature of uveal lymphoma is crescent-shaped areas of acoustically hollow extrascleral extension 



OCT through the macula shows a diffusely 
thickened and irregular choroid (asterisk).

B- scan ultrasonography shows a diffusely 
thickened choroid (yellow arrow) and crescentic, 
extrascleral lucencies (red arrows)that are 
pathognomonic for uveal lymphoma and 
represent extraocular collections of lymphoid 
cells.



PATHOLOGIC STUDIES

• Biopsy confirmation should be targeted to the most accessible tissue. 

• When extraocular involvement is present, biopsy of the involved conjunctiva or orbit may be considered. 

• For isolated uveal involvement, fine needle aspiration or pars plana vitrectomy with biopsy may be indicated.



TREATMENT

• Historically, eyes with uveal lymphoid infiltration were generally managed by enucleation.

• Current management emphasizes globe conserving therapy aimed at vision preservation.

• Early intervention with low-dose ocular and orbital fractionated external beam radiotherapy may definitively manage 

the disease.



PROGNOSIS

• The prognosis for survival is excellent for patients with uveal lymphomas, as these are typically low-grade lymphomas, 

unlike PIOL 

• Preservation of visual function appears related to primary tumor location and secondary sequelae, including exudative 

retinal detachment or dysfunction from chronic tissue infiltration. 

• Early intervention appears to improve the chances of visual preservation.



SECONDARY INVOLVEMENT OF SYSTEMIC 
LYMPHOMA

• Ocular lymphoma may represent spread from systemic disease.

clinical evaluation:

• Ocular involvement in systemic lymphoma has a variable presentation.

• Features may include uveitis; infiltration of any portion of the uveal tract.

• Discrete mass of the conjunctiva ,eyelid, or orbit. 

• Diagnostic biopsy is directed to the most accessible region of the eye where a large amount of tissue can be obtained. 

• Treatment may include systemic chemotherapy, orbital radiation, or bone marrow transplantation.



OCULAR MANIFESTATIONS OF LEUKEMIA

• Ocular manifestation of leukemia are common, occurring in as many 

as 80% of eyes from patients with the disease examined at autopsy. 

• Clinical studies have documented ophthalmic findings in as many as 

40% of patients at diagnosis of the leukemia.

• Patients may be asymptomatic, or they may report blurred or 

decreased vision .

• Clinically, the retina is the most commonly affected intraocular 

structure.

• Leukemic retinopathy is characterized by:

• Intra retinl and subhyaloid hemorrhages, 

• Hard exudates cotton-wool spots, 

• White-centered retinal hemorrhages, also known as pseudoroth

spots (classically, white-centered hemorrhages associated with 

endocarditis are termed roth spots; they may be called pseudo–roth

spots when associated with other diseases.)

Clinical photograph of leukemic retinopathy
demonstrates scattered intraretinal hemorrhages, 
some of which have white centers (arrows).



• Vitreous involvement by leukemia is rare and most often results from direct extension via retinal hemorrhage.

• Uveal tract is more commonly affected by leukemia than is the retina.

• The uveal tract may serve as a “sanctuary site” for leukemic cell, making the eye more likely to be a site of recurrent 

disease.

• Leukemic cells may invade the anterior chamber, forming a pseudohypopyon.

• Infiltration of the angle by these cells can give rise to secondary glaucoma.

• With leukemic infiltration of the optic nerve (fig 20-14), the patient may present with severe vision loss and optic nerve 

edema. one or both eyes may be affected. this is an ophthalmic emergency that requires immediate treatment to 

preserve as much vision as possible.

• Systemic imaging,CNS assessment including lumbar puncture with cytology, and bone marrow evaluation are necessary 

to confirm the diagnosis.

• Leukemic infiltrates may also involve the orbital soft tissue, with resultant proptosis.



White-centered hemorrhages, also known 
as pseudo–Roth spots.

Leukemic infiltration of the optic nerve, 
an ophthalmic emergency.



TREATMENT

 Typically consists of systemic chemotherapy. depending on the response, low-dose radiation to the eye may be included; 

however, this should be done with caution as it may limit future use of radiation therapy. 

 The exception is optic nerve infiltration with acute vision loss, for which radiotherapy is mandatory for treatment. 

 The prognosis for vision depends on the particular subtype of leukemia and the extent of ocular involvement.



PRIMARY INTRAOCULAR LYMPHOMA

• Primary intraocular lymphoma the most aggressive of the ocular lymphomas. 

• It is a non-Hodgkin diffuse large-B cell lymphoma . 

• Ocular signs and symptoms may occur before, concurrently with, or subsequent to CNS disease. 

• When the eye is involved first, the disease may be mistaken for a nonspecific posterior uveitis.



PRIMARY INTEROCULAR LYMPHOMA

• In patients older than 50 years with onset of

• Bilateral posterior uveitis, PIOL should be considered in the 
differential diagnosis.

• Although 30% of patients present

• With unilateral involvement ,delayed  involvement of the 
second eye accurs in approximately 85% of patients. 

• Patients with PIOL often report decreased vision and floaters. 

• They present with diffuse vitreous cells and haze, which may be 
associated with deep subretinal and/or sub-RBE yellow-white 
infiltrate). often, fine details of the retina are obscured by the 
density of the vitritis. retinal

• Vasculitis and/or vascular occlusion may be noted. anterior 
chamber reaction may be absent or minimal.

Fundus photograph from a patient with primary 
intraocular (vitreoretinal)
lymphoma (PIOL). Note the vitreous haze,
optic nerve head involvement, and subretinal
infiltrate



IMAGING

 Flourescein . angiography is rarely indicated for PIOL but may show hypocyanescent spots. 

 Indocyanine green () .

 Ultrasonographic examination may reveal discrete nodular or placoid infiltration of the subretinal

 Space, associated retinal detachment, and vitreous syneresis with increased reflectivity. although

 Ocular coherence tomography (OCT findings are not diagnostic,

Pathologic studies

• Diagnostic confirmation of ocular involvement requires sampling of the vitreous and, when

• Appropriate, the subretina lspace



TREATMENT

• In general, high-dose Intravenous methotrexate is given for PCNSL and may also be effective for PIOL 

• When there is only ocular involvement, intravitreal injections of methotrexate

• Or rituximab or external beam radiotherapy is usually employed. 

• Intravitreal injection of methotrexate or rituximab tends to produce very

• Good local tumor response and low ocular recurrence rates; however, retinal

• Toxicity may occur. 

• CNS or systemic lymphoma is treated in parallel with the intraocular disease by a

• medical oncologist.



PROGNOSIS

• Although the prognosis for patients with PIOLis poor, particularly with CNS involvement,

• Advances in early diagnosis have produced a cohort of long-term

• Survivors


